2                                            DISPOSAL OF CHEMICALS FROM LABORATORIES

development of new or improved chemical processes, products, or ap-
plications; analysis, testing, or quality control; or instruction and practice
in a natural science or in engineering. These operations are characterized
by the use of a relatively large and variable number of chemicals on a
scale in which the containers used for reactions, transfers, and other
handling of chemicals are normally small enough to be easily and safely
manipulated by one person.

Broadly, a hazardous chemical is a chemical that poses a danger to
human health or the environment if improperly handled. The EPA
RCRA regulations define hazardous waste, for regulatory purposes, in
terms of specific hazard characteristics and by listing specific chemicals
and residues from chemical operations. Even though many of the chem-
icals synthesized or used in laboratories do not meet any of the EPA
regulatory criteria, they must be considered hazardous because of un-
known toxicity. This report is concerned with all laboratory chemicals
that must be handled and disposed of as hazardous regardless of whether
they are covered by government regulations. Biological waste generated
by life-science laboratories is covered only to the extent that the bio-
logical waste is contaminated with chemicals, for example, waste gen-
erated in animal or microbiological tests of toxicity or mode of action
of chemicals. This report does not cover waste that is regulated by other
agencies under other laws, for example, radioactive waste by the Nuclear
Regulatory Commission.

The principal direction of the EPA RCRA regulations is toward in-
dustry, which generates the preponderance of hazardous waste in the
United States. However, the regulations apply equally to laboratories,
which are estimated by EPA to generate only 0.1-1% of the total U.S.
hazardous waste. Although the hazard inherent in a small quantity of
a chemical from a laboratory is the same as the hazard inherent in a
much larger quantity of the same chemical from another source, the
overall potential for harm to health or the environment is less from the
former because of the smaller quantity. A large fraction of laboratory
waste comprises small amounts of many kinds of chemicals; such waste
is generally sent to a secure landfill, sometimes hundreds of miles from
the laboratory, because many operators of commercial incinerators do
not accept these low-volume, chemically diverse wastes. Because of
these constraints on disposal, and the associated extensive recordkeep-
ing required, many of the nation's laboratories are having problems in
setting up effective systems for handling their hazardous waste and, in
some cases, in finding legal and safe ways for disposing of it.

Many of the recommendations made in this report are based on the
experience of laboratory managers and personnel who have imple-